When a patient is suspected of having Stokes-Adams disease the electrocardiogram is of critical importance, particularly in respect of the auriculo-ventricular (A-V) conduction time. Should this not be prolonged, the possibility of paroxysmal heart block remains, although the diagnosis of Stokes-Adams disease is uncertain without some degree of heart block recorded graphically. It is not known how far major impairment of intraventricular conduction (bundle branch block) with a normal P-R interval predisposes to A-V dissociation, and, therefore, to Stokes-Adams attacks. This matter is here considered.
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THE INVESTIGATION
In the records of the Cardiac Department of the London Hospital covering the last fifteen years were found 112 patients over the age of 40 years with heart block of a degree exceeding (1) A-V Block without Bundle Branch Block In this category there were 12 cases. Their cardiograms in normal rhythm contained normal QRS complexes, although in the phase of A-V block one man (Case 9) showed right bundle branch block (R.B.B.Bl.). Complete heart block (C.H.B.) was demonstrated at least once in 8 of this group, and in the remaining 4 there was 2: 1 heart block. Heart failure or cardiac infarction, either of which might impede conduction, was absent in all of them. In every case, except one with myotonia atrophica (Case 12), Stokes-Adams attacks preceded the cardiographic investigation. Details of this group are given in Table I . (Wilson et al., 1934; Evans, 1937) . A change of bundle branch pattern from left to right was seen in 2 cases (Cases 19 and 23) Btnd in one (Case 14) from right to left with the record of A-V block. Particulars of this group are given in Table II. (3) With Cardiac Infarction or Heart Failure This group contains 7 cases that were separated for two reasons.
Cardiac infarction could not be excluded in 4 (Cases 25, 28, 29, and 30) . Such an accident, rapidly causing heart block, could happen regardless of the previous state of the genetic system. In this exclusion particular attention was paid to the history of pain because bundle branch block may mask the electrocardiographic signs of cardiac infarction (Wood, Jeffers, and Wolferth, 1935; Wilson, 1936 and . One of these patients with coronary pain (Case 30) was the only case of this group without bundle branch block.
Heart failure was present in 4 patients (Cases 25, 26, 27, and 31). There is evidence that this factor may precipitate heart block (Willius and Anderson, 1934) , and accordingly these cases were separated from the first two groups, which, as will be seen, makes no material difference to the conclusions when the inclusive figures are compared.
Before proceeding to the analysis of electrocardiograms it is necessary to consider the normal P-R interval. According to the Criteria Committee of the New York Heart Association (1943) the upper limit of the normal P-R interval in adults with normal heart rates is 0-2 sec. This arbitrary measurement is adopted for the present analysis. One other point group.bmj.com on June 24, 2017 -Published by http://heart.bmj.com/ Downloaded from STOKES Case 31. Female, aged 82. This patient had C.H.B. and R.B.B.Bl. when she was first examined. The diagnosis of hypertensive heart failure was confirmed radiologically. After treatment by rest and digitalis, she regained normal rhythm. Fifteen weeks after the first cardiogram, the P-R period was 0-18 sec. with R.B.B.B1., and the hilar regions were clear of congestion on cardioscopy. RESULTS Among the 13 cases with normal QRS complexes there were 3 (Cases 3, 8, and 30) whose electrocardiograms in normal sinus rhythm showed P-R periods measuring 0-2 sec. or less. In the combined groups there were 18 cases with bundle branch block. Thirteen of these, when in normal sinus rhythm, showed normal P-R periods. If one disallowed those cases that were complicated by heart failure or by possible infarction, the percentage with normal A-V conduction time was the same. Adding those with heart failure, but still excluding the patients. who may have suffered infarction, one found that this figure was about the same. It would therefore appear that the presence of bundle branch block increases the tendency to A-V dissociation in patients with normal P-R intervals, and that in cases of paroxysmal heart block, a prolonged P-R interval is less often recorded in the phase of normal sinus rhythm when bundle branch block is present than when it is absent from the cardiogram.
DIscUSSION
In clinical medicine there has been a tendency to consider the bundle branches as separate from the main auriculo-ventricular stem, in spite of experimental facts that suggest that the conduction system should be studied as a whole. First, the transmission of impulses in the bundle branches is included in the A-V conduction time. Secondly, the effects of bilateral bundle branch lesions require consideration. Wilson and Hermann (1921) remarked that lesions of the branches of the bundles of His had so far been shown to produce but two kinds of disturbances, namely complete bundle branch block and incomplete bundle branch block, the latter corresponding to delayed conduction in the main stem. They concluded from experiments that when one branch of the bundle is interrupted, lesions of the remaining branch have the same effect as lesions in the main stem. Scherf and Shookhoff (1925) by cutting one bundle branch and compressing the other between its upper and middle third, were able to group.bmj.com on June 24, 2017 -Published by http://heart.bmj.com/ Downloaded from produce various degrees of A-V block, ranging from simple prolongation of the P-R period to marked second degree or transient complete block. Our knowledge today is well summarized by Dressler (1945) . A disturbance of conduction that involves equally both bundle branches, produces electrocardiographic changes indistinguishable from those caused by lesions of the main stem of the bundle. Interruption of conduction in both bundle branches brings on complete A-V dissociation; or, if there is an equal delay, as opposed to complete block, in both bundles, it is added to the A-V conduction time causing prolongation of the P-R period. As connecting pathways between the bundle branches and between the common trunk and the interventricular myocardium are found in many hearts, the A-V conduction time occasionally may be normal in spite of destruction of both branches. This has been termed " bilateral missed block " (Maheim, Winston, and Roesler, 1943) . From histological examinations of the conducting system in cases of intraventricular block, it is known that both bundle branches are usually involved (Maheim, 1931; Yater, Cornell, and Clayton, 1936; Yater, 1938) . It is also understood that depression of conduction in either one or both bundle branches may occur with little structural disease (Sigler, 1944) . Variations of conduction in the bundle branches are now recognized more frequently (Comeau, Hamilton, and White, 1938) . Variable ventricular complexes in heart block and their relation to bilateral bundle branch block were discussed by Bain (1944) . Mathewson (1913) who first described such complexes, thought that in his case the impulse was conducted alternately by each branch. Cases of sinus rhythm with intraventricular block in which the type of ventricular complex varied, have been reported by many authors, reference to whom was made by Strauss and Langendorf (1943) . More recently alternating bundle branch block has been discussed by Alvarez et al. (1944) , and Dressler (1945) described two cases in which the P-R interval increased with changes from left to right intraventricular complexes. This variation in conductivity of the bundles, together with the facts mentioned, strongly support the belief that a sudden increase of impairment in both bundles, amounting to bilateral block, may cause auriculo-ventricular block.
In the experience of Campbell (1943) , the association of bundle branch block with latent heart block (prolonged P-R interval) was much more common than would be expected if it were a chance coincidence. In 1944 he commented on the closer association between bundle branch block and complete heart block, intraventricular lesions being present in nearly 30 per cent of his series of complete heart block. Although by themselves such associations prove nothing, they are to be expected if there is any truth in the theory of occasional A-V dissociation through bilateral bundle branch block.
CONCLUSION
The electrocardiograms of 31 patients over 40 years of age, with sometime A-V dissociation (2 to 1, or complete) were specially examined for the presence of bundle branch block, and for the length of the P-R period at a time when there was sinus rhythm. Bundle branch block was present in 18 and absent in the other 13 patients. In the 18 cases with bundle branch block, the P-R period was normal in 13, and long in 5. In the 13 cases without bundle branch block the P-R period was normal in 3, and long in 10.
Thus, paroxysmal heart block is more likely to occur in patients with a normal P-R period if there is bundle branch block than if the QRS complexes are physiological. This observation is of some clinical importance in the diagnosis of Stokes-Adams disease when the cardiogram does not show A-V block.
